Hepatitis C viral dynamics.
It is apparent that the sooner the virus is cleared from the serum following IFN monotherapy, the better the sustained virologic response rates. It is also clear that in patients infected with HCV genotype 1a and 1b, standard dosages of IFN-alpha 2b (3 MU) administered three times a week are inadequate for a substantial and sustained lowering of HCV RNA serum levels. Understanding the kinetics and dynamics of HIV and HBV has greatly improved the understanding of the life cycle of these viruses and their response to therapy. Studies of the kinetics of HCV following initiation of IFN monotherapy have revealed that IFN-alpha 2b causes a rapid dose-dependent (3 < 5 < 10 = 15 MU) reduction in HCV RNA levels within 24 to 48 hours. This rapid exponential decline in RNA levels is best explained by an effect of IFN on viral production or release. The dose of other IFN products that maximally suppresses viral levels needs to be determined. Mathematical calculations reveal that HCV has a serum half-life of 3 hours and a viral production rate of 1.0 x 10(12) virions/d. After this rapid decline, there is a slower phase of viral decline that varies widely among patients and is attributed to the death rate of infected liver cells. The rate of decline of the second phase, which is probably mediated by immune clearance of infected liver cells, is the best viral kinetic predictor of early viral clearance. This kinetic information indicates that in patients infected with HCV genotype 1a or 1b, initial therapy with IFN should be daily and initial doses should be sufficient to reduce viral levels by more than 95% within 48 hours. Whether higher doses of IFN will alter or enhance the second phase of viral decline needs to be investigated. Also, the effect of ribavirin on IFN-mediated changes in HCV RNA levels needs to be investigated in carefully performed kinetics studies to better determine its mechanism of action. Defining the viral kinetics in patients infected with HCV genotype 2 or 3 and in patients who do not respond to IFN therapy will also improve the approach to therapy.